Poly(ADP-ribose) polymerase-1 (PARP-1) regulates developmental morphogenesis and chemotaxis in Dictyostelium discoideum.
Poly(ADP-ribose) polymerase-1 (PARP-1) has been attributed to varied roles in DNA repair, cell cycle, cell death, etc. Our previous reports demonstrate the role of PARP-1 during Dictyostelium discoideum development by its constitutive downregulation as well as by PARP-1 ortholog, ADP ribosyl transferase 1 A (ADPRT1A) overexpression. The current study analyses and strengthens the function of ADPRT1A in multicellular morphogenesis of D. discoideum. ADPRT1A was knocked out, and its effect was studied on cAMP signalling, chemotaxis and development of D. discoideum. We report that ADPRT1A is essential in multicellular development of D. discoideum, particularly at the aggregation stage. Genetic alterations of ADPRT1A and chemical inhibition of its activity affects the intracellular and extracellular cAMP levels during aggregation along with chemotaxis. Exogenous cAMP pulses could rescue this defect in the ADPRT1A knockout (ADPRT1A KO). Expression analysis of genes involved in cAMP signalling reveals altered transcript levels of four essential genes (PDSA, REGA, ACAA and CARA). Moreover, ADPRT1A KO affects prespore- and prestalk-specific gene expression and prestalk tendency is favoured in the ADPRT1A KO. ADPRT1A plays a definite role in regulating developmental morphogenesis via cAMP signalling. This study helps in understanding the role of PARP-1 in multicellular development and differentiation in higher complex organisms.